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TV-] lil^is:. *gr7lc^> #S:ffi)ig(1990))o 
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[if ® ^-t- ^ i6 co^Sl 

[0 0 0 51 
[0 0 0 61 




fflfE# 2005-3026178 



mm 2004-041996 ^~^J : 2/ 

[0 0 0 71 

;$)^ Si(CH3)3 ^ Si(n-C4H9)3 > Si(t-C4H9)3 . Si (CH3)2 (CeHs) . Si (OH?.)? ( n-CisHsv) 
[0 0 0 81 

['fb2] 



or2 or2 




[0 0 0 9] 

^ o 

['fbsl 



or2 or^ 




[0 0 10] 

[0 0 1 ll 
[0 0 12] 



fflSE# 2005-3026178 



mm 2004-041996 ^--J : 3/ 




[0 0 13] 
lit 5] 

R^O 




[0 0 14] 
[it 6] 



R^'O OR 




[0 0 15] 

lit?] 




[0 0 16] 



miE^ 2005-3026178 



#fl 2004-041996 



4/ 



[<b8l 




(R^ R\ R^{±v^-rtL^>T;v^;v*=^^-ro ) 
[00171 

[0 0 18] 

[0 0 19] 
[0 0 2 0] 

[0 0 2 1] 
Ut9] 




[0 0 2 2] 

[0 0 2 3] 
[0 0 2 4] 



mfiE# 2005-3026178 



#112 0 0 4-0 4 1 9 9 6 ^--J : 5/ 

[^b 1 0 1 




^.-fi^^j^'iwi-cD^-^^'jv-T-^oT^j) J; < . [-fbio] <Dmjizm^MLmi<Dm^j:^m.^ 

[0 0 2 5] 

^\ 1 0 0 Om±;6^~0f L < . $ib(l{± 3 0 0 0 ~ 1 0 0 0 0 01?^^^ Lv^o 

[0 0 2 6 ] 

[0 0 2 7] 
[^b 1 1 ] 



or2 or 2 




^pfi^ R2{i^ t;v^;v*^ xammiyV Ji^m^TT^L, R^(±. 7X*> X{iT;v^;^^^^ 
-To n{i||^|g^^L^ 5~1000-e^;i)o 
[0 0 2 8] 

[0 0 2 9] 

tBiE# 2005-3026178 



#11 2 0 0 4 - 0 4 1 .9 9 6 ^- v : 6/ 



lit 12] 




[0 0 3 01 
[<b 1 3 1 

R^O 




[0 0 3 1 1 



R^O OR^ 




[0 0 3 4 ] 

W>U^ 2005-3026178 



mi 2004-041996 



: 7/ 



[0 0 3 5] 

L < . Li. Na. K^O 1 Mg. Ca^<^2j^ 

Ti. V, Cr. Fe. Co. Ni. C u#(D^g#^Ms Z n^(7) 1 2:!^^M. A 

^tcisv^T. ^tm^^i'f^mif'mm. r^^^j iS46%. esM (19 
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1 7 1 



COOH 



NaN02^ 
Cu(I)^ 



COOH 
HOOC 

1 




Br 



K2CO3 



acetone 



COOCH3 




L!AIH4 
ether 



TiCh 
Zn 

THF 



CH2OH 



(COCOi 
DMSO 



CHO 




7 : S i R^''R'=S i (CHj) , 

8 : S i r1,^R'=S i (CHzCHzCHjCHj) 3 

9 : S i R!f R'=S i (CH-j) ,,C (CHj) , 
1 0 : S i R R'= S i (CH,) jCeHs 



11 : S i R y R' 



i (CH3) 3 (CH2) nCH, 



[0 0 4 41 

(A) 4,4' -Dibromo-2.2' -dicarboxy-1, 1' -biphenyl (l) O-^^ 

2-Ainino-5-bromobenzoic acid(5.47 g, 25.3 mmol) t^H2 0(20 mL) t hydrochrol ic acid( 
9 mL)^jjnx.O X:i,a^m. $ '?>t^sodiuni nitrite(2.10 g. 30.4 mmol) ^lJWK.mmmWy 
fzo ^<D^k. copper(II) sulfate pentahydrate(12. 6 g, 50.5 imnol) =lrH2 0(45 mL)K'^ 
■A^L. 30% ammonia solution (22 mL) =£ri)nx. /i^l^tchydroxyammonium chloride(3. 76 g, 
55.7 nimol)<7)6N-sodium hydroxideO mL)v#m*0 'Ct'lrax.. WLfCo ^<^vWt^> dia 

>'-f^^a^-^;V=l:l)-trffmi-'?) - t-^^4,4' -Dibromo-2, 2' -dicarboxy-1, 1' -biphenyl(4 
.5g. ll.Smmol, 90%) ^M^B^t LX^fzo nhfifzU^^. ^ n n A t:: J: # 
l§ H^H < b ^ -li: ^ - 1 1? a -fe |g ;tfc|§ H% ^ # o 

NMR (CDs CD, 400 MHz) 
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$ (ppm) = 8.10 (d, J = 1.95 Hz, 2H, Ha) 

7.69 (dd, J = 1.95,8.30 Hz, 2H, Kb) 
7.10 (d, J = 8.30 Hz 2H. He) 

IR(KBr) 3099, 1708. 1585. 1417. 1298, 1281, 1248, 1096, 1003, 826 (cm-') 
ref) J. Am. Chem. Soc. 1992, 114, 6227. 

(B) 4,4^ -Dibromo-2,2' -bis (methoxycarbonyl)-l, 1' -b i phenyl (2) co^^ 

mmW^m^T. 4,4' -Dibromo-2,2' -dicarboxy-l.r -biphenyl(0.18 g, 0.46 mmol) 
tCpotassium carbonate (0. 84 g, 6.00 mmol). acetone(25 mL), iodomethane(170 uL 2 

.73 mmoD^M^zmmmmLfzo ' 

^-{^^^y :^uu^.)VJ.^l : l)T-ffii|-r^ C ^:-C-^-fe«-t:-^^4.4' -Dibromo-2, 
2 -bis(methoxycarbonyl)-l,l' -biphenyl (0. 18 g, 0.42 mmol, 91%) ^#7to # tLfc 

^H NMR (CDCh. 400 MHz) 
8 (ppm) = 8.16 (d. J = 1.95 Hz, 2H, Ha) 

7.66 (dd. J = 1.95,8.30 Hz, 2H, Hb) 
7.04 (d. J = 8.30 Hz, 2H, He) 
3.66 (s, 6H. -CHs) 

IR(KBr) 1730, 1716, 1434. 1294, 1278, 1244, 1148, 1095. 971, 832 (cm"^) 

(C) 4.£ -Dibromo-2. 2' -bis(hydroxymethyl)-l. 1' -biphenyl (3) O-^^ 

a*#H^T^ 4,4' -Dibromo-2,2' -bis(methoxycarbonyl)-l. 1' -biphenyl (3 24 g 
7.56 mmoD^dry ether(42 mL)Km^^^. 0 °CX-W^LfZo $e>lciithium aluminiuii 
hydride(0.64 g. 16. 9 mmol) ^inx.. mmnWl^fZo 

-(-^^^> :S^m^-^;l. = i:i)T-fflM1-^ii:l:^efe«-C^^^4,4' -Dibromo-2 2' - 
bis(hydroxymethyl)-l,l' -biphenyl(2. 60 g, 6.98 mmol, ^2%)^nfZo nhfLfz^^^ 

(^tt-fit) 

^H NMR (DMSO, 400 MHz) 
d (ppm) = 7.69 (d, J = 1.71 Hz. 2H, Ha) 

7.47 (dd. J = 2.20, 8.05 Hz, 2H. Hb) 

7.02 (d. J = 8.05 Hz. 2H, He) 

5.23 (t. J = 5.37 Hz, 2H. -OH) 

4.15. 4.05 (dd. J = 5.61, 14.1 Hz, 2H, -CH2-) 

IR(KBr) 3454. 3320. 1656. 1611, 1567. 1542. 1222, 1161, 957. 822 (cm"^) 

(D) 4.4' -Dibromo-biphenyl-2.2' -dicarbaldehyde(4) O-^^ 

m.mm-m%T. -78 r-Cdry CH2Cl2(30 mDtCoxalyl dichloride(l. 11 mL, 12.9 mmol) 
, dimethyl sulfide(2.00 mL. 28. 2 mmol) =lr:!inx.lB#P^»L/feo ^Of^. 4,4' -Dibromo 
-2,2' -bis(methoxycarbonyl)-l,l' -biphenyl (2. 10 g, 5.64 mmol), triethyamine(7 86 

mL, 56.4 mmol) ^iJnx.2B#P^»L7to 
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-(^^-9-> : ^uu^)VA=2: l)-effi^1-;|, i i:-tr^'fe^*t:-^^4,4' -Dibromo-biph 
enyl-2,2' -dicarbaldehyde(l. 87 g, 5.08 mmol, 90%) ^Wf^o nhfifz^M^ . ^an 

NMR (CDCh, 400 MHz) 
8 (ppm) =9.77 (s, 2H, -CHO) 

8.17 (d, J = 2.44 Hz, 2H, Ha) 

7.80 (dd, J = 2.44, 8.30 Hz, 2H, Hb) 

7.21 (d, J = 8.30 Hz, 2H, He) 

IR(KBi-) 1693, 1682, 1583, 1457, 1389, 1179, 1086, 877, 833, 677 (cm-') 
(E) 2, 7-Dibromo-trans-9, lO-dihydorophenanthrene-9, 10-diol (5) 

S*#ia^T. -78 'C-e4,4' -Dibromo-biphenyl-2,2' -dicarbaldehyde(2. 70 g. 7.33 
mmoI)=^dry THF(60 mL)lC^^i^:^-^/c»tC, titanium(IV) chloride(l. 21 mL, 11.0 mm 
ol)=&?«TL. 30^m, zinc(1.44 g, 22.0 mmoD^iPX-O "CK^LXSm^mWLfzo 

-(^^^f > : ®^m^^>'^ = 3 : l)-e*tS^1-^ ^:-ee'fe)i&*-e*^2,7-Dibromo-trans-9, 
lO-dihydorophenanthrene-9. 10-diol (2. 17 g, 5.86 mmol. 80%)*t#/Co nhKfz^^^ 

^H NMR (DMSO-d, 400 MHz) 
S (ppm) = 7.76 (d, J = 8.29 Hz, 2H, He) 

7.71 (dd, J = 2.20, 8.29 Hz, 2H, Hb) 
7.55 (d, J = 2.20 Hz, 2H, Ha) 
5.88 (s, 2H, -benzylH) 
4.47 (s. 2H, -OH) 

IR(KBr) 3349. 1459. 1416. 1193. 1141, 1084, 1027, 805, 633, 446 (cm-') 
^y-^-a^^^^^ jtm^^^ IR (KBr-S) > ' HNMR J; ^ff o fco %hflfz 





C 


H 


Br 


O 


cal 


45.44 


2.72 


43.19 


8.65 


found 


45.32 


2.83 


42.96 


8.91 



[0 0 4 5] 

(F) 2, 7-Dibromo-9, lO-dihydoro-9, 10-dimethoxyphenanthrene(6) (D^^ 
ffi*#H^T> 2. 7-Dibromo-9.10-dihydorophenanthrene-9, 10-diol (1.54 g. 4.15 mmo 
1) =l:dry THF(20 mL)^;•^^i^|$-fr7t^#m^-^ sodium hydride(0. 40 g, 16.7 mmol). iodomet 

hane(l.5 mL, 23. 8 mmol) *tnXs m.U'^^SnmW.WLfZo 

{^^^y : i>nnj^;i/A=3 : D-e^mt-'&i t-trafe^*-^-*^2,7-Dibromo-9,10-dih 
ydoro-9,10-dimethoxyphenanthrene(1.49 g, 3.74mmol, 90%)=l:#/io %hf^fz^^'^^ 
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Sl-^.Cmp) 150.5-151.5 V 
MM (CDCls, 400MHz) 
d (ppm) = 7.61 (d, J = 8.05 Hz, 2H, He) 
7.55 (d. J = 1.95 Hz, 2H, Ha) 
7.53 (dd, J = 1.95. 8.29 Hz, 2H. Hb) 
4.32 (s, 2H, -benzylH) 
3.43 (s, 6H, -CHs) 

IR(KBr) 2933, 2894. 2823, 1469, 1207, 1179, 1097, 1005. 881. 819 (cm-i) 



Ttm^^ C H Br . O 



calculate 48.27 3.54 40.14 8.04 

found 48.08 3.63 40.20 8.19 



[0046] _ 
[0 0 4 7] 

(G) 2. 7-Dibromo-9, lO-dihydoro-9, 10-b i s (tr imethy 1 s i lany loxy) phenanthrene (7) (D^m 

M^#H^T> 2,7-Dibromo-9,10-dihydorophenanthrene-9. 10-diol(1.43 g. 3.86 mmo 
l)=&dry THF(5 mL) chlorotrimethylsi lane(l. 5 mL, 11.8 mmol). t 

riethylainine(5 mL, 35. 9 mmol) =^t)nx.. M^MT5WmW.WLfzo 

-(^^-9-> :^nn5j^;Vi>.=l : DTW^f'S - ^:T:-efe3i^*-^'2fe^2,7-Dibromo-9.10-d 
ihydoro-9, 10-bis(trimethylsilanyloxy)phenanthrene(1.60 g, 3.11 mmol, 81%)^#/c 



(t/ttffi) 

mp 144.0-145.0 °C 

^H NMR (CDCls, 400 MHz) 

a (ppm) = 7.67 (d, J = 0.49 Hz, 2H, He) 

7.53-7.30 (dd, J = 0.73 Hz. 4H, Hb, Ha) 

4.66 (s, 2H, -benzylH) 

0.28 (s, 18H, -CHs) 

IR(KBr) 1253, 1190. 1158, 1096, 924, 908. 883, 867, 838. 808 (cm"^) 





C 


H 


Br 


cal 


46.70 


5.09 


31.07 


found 


46.48 


4.75 


31.65 
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JilB^b-^ti 7 (DmSRT. ^ ^' h ;v =lr Ei 2 ^^tj^-To 
[0 0 4 9] 
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(H) 2, 7-Dibromo-trans-9, lO-dihydoro-9, 10-bis (tributylsi lanyloxy)phenanthrene(8) O 



^^#ia^T^ 2, 7-Dibromo-trans-9, lO-dihydorophenanthrene-9, 10-diol (1. 88 g, 5. 
08 mmoD^dry THF(30 mL) l^zm^^f^'Sm^. chlorotributylsi lane(3. 0 mL. IJ- 2 m 
ol). l,8-diazabicyclo[5.4.0.]-7-undecene(1.9 mL, 12. 7 mmol) IrJnx... MMX^bm^m 

^(y^^^y : ^nn.i^;UA=l : 4)-e»^-r^-i:-t:-e'fe^^^V-C-^^2,7-Dibromo-tran 
s-9,10-dihydoro-9,10-bis(tributylsilanyloxy)phenanthrene(3.7 g, 4.83 mmol, 95%) 



NMR (CDC Is, 400MHz) 
a (ppm) = 7.54 (d. J = 8.05 Hz, 2H, He) 

7.49 (dd, J = 2.20, 7.09 Hz, 2H. Hb) 

7.46 (d, J = 2.30 Hz, 2H, Ha) 

4.56 (s, 2H, -benzylH) 

1.30-1.18 (m. 24H, -CH2CH2-) 

0.85 (t, J = 6.83, 7.32 Hz, 18H. -CHs) 

0.60-0.56 (b, 12H, -SiCH2-) 



IR(KBr) 2956, 2923. 2871, 1464, 1195. 1082. 1005. 906. 886. 812 (cm"^) 



H 



Br 



cal 
fbimd 



59.51 
59.80 



8.15 
7.96 



20.84 
19.64 



[0 0 5 0 ] 

JilB^b^tJ 8 ^ ^ b ;V =lr ! 

[0 0 5 1 ] 

[>fbl 7]^(D^\:^m9 , , N , 

(1)2, 7-Dibromo-trans-9. lO-dihydoro-9, 10-bis (tert-butyldimetylsilanyloxy)phenanth 

rene(9)(75^J^ ^ -.n i/n o 

a*#Bl^T> 2,7-Dibromo-trans-9.10-dihydorophenanthrene-9, 10-dioi(.U.y4 g. z. 

54 mmol)=^dry THF(15 mL) tert-butyldimethylsilane(1.91 g, 12. 

7 mmol), l,8-diazabicyclo[5.4.0.]-7-undecene(2.3 mL. 15. 4 mmol) =lr Jnx.> ^WCU 

-(^^-9-> : i^nn>3>;i/A = l : l)-e|f^i-^ c: ^:-ce«5K■e^^2,7-Dibromo-trans- 
9 lO-dihydoro-9, 10-bis(tert-butyldimetylsilanyloxy)phenanthrene(1.35 g, 2.26 mmo 



(I 

mp 162.0-163.0 "C 
iH NMR (CDCI3, 400MHz) 
5 (ppm) = 7.57-7.46 (m. 6H, Ha, Hb, He,) 
4.57 (s, 2H. -benzyl-H) 
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0.85 (s, 18H. -C(CH3)3) 
0.14,-0.06 (s, 12H, -Si(CH3)2) 

IR(KBr) 2953, 2928, 1471. 1257, 1083, 910, 845, 837, 814, 775 (cm"^) 





C 


H 


Br 


cal 


52.17 


6.40 


26.70 




52.21 


6.37 


27.00 



[0 0 5 2 ] 

[ 0 0 5 3 ] 
[<bl 7l^(Dit^miO 

(J) 2, 7-Dibromo-trans-9, lO-dihydoro-9, 10-bis(dimethylphenylsilanyloxy)phenanthren 

e(10)(7)'^^ 

M*#liI^T^ 2,7-Dibromo-trans-9,10-dihydorophenanthrene-9,10-diol(0.70 g, 1. 
89 mmol)=^dry THF(10 mL) iz^M^'^fzi^UK. chlorodimethylphenylsilaneCl mL , 5. 
96 mmol), l,8-diazabicyclo[5.4.0.]-7-undecene(1.7 mL, 11.4 mmol) =lr^lI3x.^ ^W^S 

^ _ {^^^-y : ^ nn^;VA=5 : l)-e»®i"^ i fc-eS'feg|#:t?^;2)2.7-Dibromo-tran 
s-9, lO-dihydoro-9, 10-bis (dimethylphenylsi Ianyloxy)phenanthrene(0. 79 g, 1. 24 mmol 

, 65%)=^#f^o 

mm) 

mp 103.0-104.0 °C 
NMR (CDCla, 400MHz) 
<J (ppm) = 7.52-7.34 (m, 16H, Ha, Hb, He, -Ph) 
4.61 (s, 2H, -benzylH) 
0.35, 0.32 (s, 12H, -CHs) 

IR(KBr) 1254, 1117, 1053, 912, 866. 845, 826, 786, 736. 698 (cm'M 

[0 0 5 4] 

[0 0 5 5] 

[iti 7] + o4[:^!f^ii 

(K)2, 7-Dibromo-trans-9, lO-dihydoro-9, 10-bis (dimethyoctadecylsilanyloxy)phenanthr 
ene(ll)(^^5!<; 

S*#H^T. 2, 7-Dibromo-trans-9, lO-dihydorophenanthrene-9, 10-diol (1. 19 g, 3. 
22 mmol)=lrdry THF(20 mL) K'SMS-^fzW-mz, chlorodimethyloctadecylsi lane(4. 47 g 
, 12.9 mmol). 1, 8-diazabicyclo[5.4.0.]-7-undecene(2.4 mL, 16. 0 mmol) =^JP^> 50t 

-(^;3^^y : ^^^^^;^A=5 : l)-^5itM1"^ ^ i:■t?S'fe@#^'^*^2,7-Dibromo-trans- 
9,10-dihydoro-9,^0-bis(dimethyoctadecyIsilanyloxy)phenanthrene(1.81 g, 1.83 mmol 
, 57%)*#fCo 

mp 51.5-52.5 V 
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NMR (CDCI3, 400 MHz) 
d (ppm) = 7.60. 7.47 (s, 6H. Ha, Hb, He) 

4.57 (s, 2H, -benzylH) 
1.24 (br, 64H, -CH2-) 

0.86 (t. 6H, -CH3) - 

0.69 (t, 4H, -SiCH2-) 

0.18, 0.15 (s, 12H, -Si(CH3)3) 

IR(KBr) 2955, 2917. 2850. 1471. 1253. 1192, 1158, 1098, 856. 809 (cm-M 



c 


H 


Br 


65.43 


9.56 


16.12 


65.44 


9.38 


16.28 



[0 0 5 6] 
[0 0 5 7] 

mmM 2 

^fzo -f'fc^^. a^^^:t1-^9,10-v1i Fo-7^-j-> h V^cOv^VNO^^^-^fb^^^iE^f 



10 0 5 8] 

[0 0 5 9 ] 
[-fb 1 8 ] 




NKcodh 
bipyridine 
cod 

solvent 




(A) ^^yi^'J-^-M^ 

t LT18-SiBu3 <DM^^-^-to 
mm^m^T. bis(l,5-cyclooctadiene)nickel(0)(0.60 g. 2.18 mmol) tidry DMF(15. 
0 mL), bipyridine (0.34 g, 2.18 mmol), 1, 5-cyclooctadiene(267 ^L, 2. 18 mmol) =lr JP 
ih \Z.2, 7-Dibromo-trans-9, lO-dihydoro-9, 10-bis(tributylsi lanyloxy)phenanthre 
ne(0 75 g. 0.98 mmol)<7?dry DMF(5 mL)M^Snx.60 'C-e40 M^#L/Co 

^-fbTlc^m-^quenchL/tm. ^-f^y. EDTA-4Na aqt:-2KW«'^fi'V^, ^^"T^i 
iiT-W-felSl^-tr^-l) 1^:0^^(0.58 g. 0.96 mmol, 96%)^#/io 
[0 0 6 0] 

# b ^° - =^ Tia^ 1 t'^1"o 

[0 0 6 1] 
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^--J : 15/ 



mi] 



run 


R 




a y 


5|X^ 
% 




(Mn^) 


(Mw/IV 


1 


CH3 


BMF 


2d 


98 


17 


1,100*" 


L2'' 


2 


SiBu3 


DMF 


4d 


96 


18 


9»800 


2.0 


3 


Si(CH3)2C(CH3)3 


Toluene /DMF 
7:3 


4d 


95 


19 


3,500^ 


1.1*^ 


4 


Si(CH3)2Ph 


DMF 


4d 


50 


20 


1,300*' 


1.2*^ 


5 


Si(CH3)2(CH2)i7CH3 


Toluene /DMF 

7:3 


4d 


4d 


21 


69>000 


3.0 



un2.525.tF['fk2 0]4'<7)^22(^^#^[0 0 7 O]l::ov-T{i. ^nn.i.;i/A. THF, 

^7^7-'- ^ l^^v^Xfi. run2tcov>-Cti. ^ n n Artm^i-e A ex (MljliY&ft) =379n 
m. AEM(^:3felfeft)=414nm. •7'f;VA-^{i. A ex (SfaSB^feS) =391nin. AEM(l&«ft)=4 

Run5{±. ^nnj^;i/Av#?Rt:i='-eAEx(®]iSr&S)=398nm. A em (^^IfiV^) =427nin. "7 
^';VA-eii. AEx(®)®?&ft)=398nin. A em (l&^Y&:ft) =430nml::i&^=Sr7F LfCo 

Mb20]<7)^22{±. ^'nn:}^;VA?#vg:it«-eAEx(E!}fe^*)=385nm. A em (^^V^*) =418 
run. ■7^;i/A-e(±> AEx(Kl««)=382nm. A em =432nmtl^^^7K Lf^o 

CVt'ov^-Cti, run2 tiMMbr^^ 1.33V J:::^ L/C o run 5 {i^ibr&^l. 34Vt'7F LfCo run6 
l±@Mbrft*1.15Vtr^L/io CVtli. -9--r V >^ h V - (CV) *3 l-t ^i. U 

^ )VJ^<Dm'it'^&^miro tfz. mJ£l.33V#C9'(ll(±^ Ag= /Agiz^ti-^'fitT'^;i,o 
m^MK-o^^nt^ 5%MAW>U& (Td) =lr> run2{±390t:. run5^i360t:^ ['fb2 0] 
O^22(7)<b^tJ{i400'C=^^L. ftfi^^Jett:;^^!^^^^: ht'^^^ij^-ofzo 
[0 0 6 21 
!l 3 

[0 0 6 3] 
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^--J : 16/ 



mi 9] 




[0 0 6 4] 

(L) 2-Amino-5-bromoacetophenone(12) CO^^ 
a*#liI^T> 2-Aininoacetophenone(20.0 g, 148 mmol), potassium bromide (21. 2 g, 
178^mmol)(^AcOH(60 mL)*inx-0 °CtC}^4p L/im, sodium peroxoborate tetrahydrateC 
27.3 g, 178 mmol) ^lin£> 20 FB^»Lyio _ ^ _ 

^ _ (^^^ > • ^ n n A =1 : 1) i?*tiii-^ - ^ -e^-fe^*-^^ 2-Amino-5-bromoa 
cetophenone(27.4 g, 128 mmol. 86%) ^#/co #^fL/cW=tr. ^ n n --xd^^^v 

mm) 

NMR (CDCI3, 400 MHz) 
d (ppm) = 7.80 (d, J = 2.44 Hz, IH, Ha) 

7.32 (dd. J = 1.95, 8.79 Hz, IH, Hb) 

6.56 (d, J = 8.79 Hz, IH, He) 

6.29 (s, 2H, -NH2) 

2.56 (s, 3H, -OCH3) 
IR(KBr) 3314, 1469, 1394, 1186, 1089. 1036, 1004, 847, 816, 518 (cm ) 



(M) l-(2' -Acetyl-4.4' -dibromo-biphenyl-2-yl)etanone(13) ct^^J^ 

2-Amino-5-bromoacetophenone(17.4 g, 81.0 mmol) t^H20(28 mL) t hydrochrol ic acid( 
24 mL)^Jn£0 °Clw?^4p. $ sodium nitrite(6.71 g, 97.2 imol) ^MK.mmmwy 
fzo t(D^k. copper(II) sulfate pentahydrate(40. 5 g, 162 mmol) 'SrHa 0(140 mQKm- 
30% ammonia solution(70 mL) ^inx. /iV#?St^hydroxyammonium chloride(12. 0 g, 
178 mmol)c06N-sodium hydroxide(30 mL)mm^O "CT-jjnx.^ Wb/co "^^W^^s dia 

zo-fb L/cv»^coppen#m<7)M i ^ Ti)-h30»:^^mnr Lfzo ^ h Km.&^m: Lzmm 

l^fzo 5&7A^nv -('>U ^c3r^^y:^^nn*;vA=l:l)-e»m-r^-i: 

k1\ l-(2' -Acetyl-4,4' -dibromo-biphenyl-2-yl)etanone(16. 0 g. 40.4 mmol, 99% 

(%tt«) 

iiiSE# 2005-3026178 



#11 2004-041996 



^-v: 17/ 



NMR (CDCls, 400 MHz) 
d (ppm) = 7.86 (d, J =2.44 Hz, 2H, Ha) 

7.62 (dd, J = 1.95, 8.00 Hz. 2H, Hb) 
7.01 (d, J =8.00 Hz, 2H, He) 
2.33 (s, 6H. -OCHs) 

(N)2, 7-Dibromo-trans-9, lO-dimethylphenanthrene-9, 10-diol (14) (D^JjZ 

MM^WiMT. -78 °C'e-l-(2' -Acetyl-4,4' -dibromo-biphenyl-2-yl)etanone(10. 7 
g, 27^0 mmol) ^dry THF(150 ml) Km^^^f^'Sm^. titaniuin(IV) chloride (4. 44 mL 
, 40.5 nmiol))^?iTL> 30^^. zinc(5.29 g, 80.9 imnol)^tnx.> 0 VliZmhXSmii 

-(^a^^y : g^^^^;v = 3 : l)X-mWi1r^ c: h-C-JI'fe|ll'f$^'e^^2,7-Dibromo-trans-9, 
lO-dimethylphenanthrene-9, 10-diol (9. 57 g, 24.0 mmol, 89%)=l:#/io 

(tiM) 

NMR (CDCh, 400 MHz) 
$ (ppm) = 7.85 (d, J = 1.95 Hz, 2H, Ha) 
7.51 (d, J =8.30 Hz, 2H, He) 
7.46 (dd, J = 1.95, 8.30 Hz, 2H, Hb) 
2.50 (s, 2H, -OH) 
1.30 (s, 6H, -CHs) 

IR(KBr) 3447, 1463, 1365, 1178, 1096, 1056, 950, 930, 809, 685 (cm"^) 
[0 0 6 5] 

(0) 2, 7-Dibromo-trans-9, lO-dimethoxy-9, 10-dimethylphenanthrene(15) (D^m 
M*#ia^T, 2,7-Dibromo-trans-9, lO-dimethylphenanthrene-9, 10-diol(2.71 g, 6. 
81 mmoD^^dry THF(20 mL) t^v#M$-i^/^^#^^^^> potassium tert-butoxide(3. 28 g. 29.2 
mmol)=^Jnx.. ^UX-smmmnLtZo ^(D^^. iodomethane(6.00 mL, 96.4 mmol) =lrSnx. 

n n >^ ;V A . -5^ h V A -CtttB^ ^Tlcij^^-^ v A X^U. MM LTzo 
^^2 7-Dibromo-trans-9,10-dimethoxy-9,10-dimethylphenanthrene(0.50 g, 1.17 mmol 

(tJ'M) 

mp 202.5-203.0 

^H NMR (DMSO-d, 400 MHz) 
d (ppm) = 7.77 (d, J = 8.30 Hz, 2H, He) 
7.66 (d, J =2.20 Hz, 2H, Ha) 
7.57 (dd. J = 1.95, 8.29 Hz, 2H, Hb) 
3.29 (s. 6H, -OCHs) 
1.54 (s, 6H, -CHa) 

IR(KBr) 1476. 1461. 1250, 1206, 1118. 1078. 1037, 1004, 810, 795 (crn'M 
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^--J : 18/ 





C 


H 


Br 


O 


cal 


50.73 


4.26 


37.50 


7.51 


found 


50.45 


4.13 


37.18 


7.52 



[0066] _ 
[0 0 6 7] 

(P)2, 7-Dibromo-trans-9, lO-dimethyl-9, 10-bis(triinethylsilanyloxy)phenanthreneU5J 

M*#|S1^T. 2, 7-Dibromo-trans-9, lO-dimethylphenanthrene-9, 10-diol (3. 50 g, 
8.79 miol)=^dry THF(30 vL) KmM^^fzmmz^ chlorotrimethylsi lane(4. 46 mL, 35. 
1 mmol), l,8-diazabicyclo[5.4.0.]-7-undecene(10 mL, 71.7 mmol) ^Jn£> MMTlW 

: >^pn53^;VA=3 : l)■effim-t-^^fc•^'efe^*■t?^;5>2,7-Dibromo-trans- 
9 lO-dimethyl-9, 10-bis(trimethylsilanyloxy)phenanthrene(3.93 g, 7.24 mmol, 82%) 



mp 140.0-141.0 °C 
NMR (CDCh, 400MHz) 
$ (ppm) = 7.65 (d, J = 1.71 Hz. 2H, Ha) 
7.40-7.46 (m. 4H, Hb, He) 
1.34 (s. 6H, -CHs) 
0.33 is, 18H, -(CH3)3) 

IR(KBr) 1264. 1252. 1219. 1155, 1114, 1070, 1019, 888. 861, 839 (cm-^ 



[0 0 6 8] 

_hia^b'^t/160NMR;^^i5' V il^^mSKTS^iTo 
[0 0 6 9] 

[0 0 7 0] 
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^-v : 19/ 



Ut2 0] 



HsCOSiCCH,^ 




H3CO Si(CH3)3 




Ni(cod)2 
bipyridine 
cod 



(CH3)^iO 



Br 



DMF 



22 



94% 



ikrn=16,W0 AfmMn^l^ 



mm 



M*#H^T> bis(l,5-cyclooctadiene)nickel(0) (0.51 g, 1. 84 mmol) tcdry DMF(15. 
0 mL), bipyridine(0. 30 g, 1.92 mmol), 1, 5-cyclooctadiene(226 juL, 1.84imnol), 2, 
7-Dibromo-trans-9, lO-dimethyl-9, 10-bis(trimethylsi Ianyloxy)phenanthrene(0. 50 g, 
0.92 mmol) ^iJnAeO WAQm^WVfzo 

^'fbTlc^m-equenchLf^f^. ^^y-;!/. EDTA-4Na aq-e#M. ^^^t"^ ^ t T^fe 
^M-^'^^m^^iO.SS g, 0.86 mmol, 94%) =^#7t:o 

(B) Sonogashira^KJS K X ^ ^M.'a 

—m t L-C27-CH3-FL-AcetyleneCOS'^^^-ro 

S^#BI^T> 2, 7-Dibromo-trans-9, lO-dihydoro-9, 10-dimethoxyphenanthrene (0. 39 
g, 0.98 mmoDtCdry THF(25 mL). tetrakis(triphenylphosphine)palladium(0) (56. 6 mg, 

49.0 ^mol), copper(I) iodide(10. 0 mg, 52.5 fimol), triethylamine(10 mL, 71.7 
mmol), 2,7-Diethynyl-9,9-dioctylf luorene(0.43 g, 0. 98 mmol) tCin£60 °C-e40 

^i5'y-;V, EDTA-4Na aq-e#M. n^^ir ^ ^ tX-M'^BMX-^^-^^^iO.GB g. 0. 
96 mmol, 98%)=Sr#/io 

(C) SuzukiK!BKi:^^M^ 

— fij t L -C31-CH3 -CHs -FLOM^ =^ ^i-o 

M^W-MM^T^ teti-akis(triphenylphosphine)palladium(0) (58.0 mg, 0.05 mmol) 
^•^-/^y'V toluene (20 mD^^Jflx^ ^ ?p il9, 9-dioctylf luorene-2, 7-bis(trimet 

yleneborate) (0. 56 g, 1.00 mmol), 2, 7-Dibromo-trans-9, lO-dimethoxyl-9, 10-dimethyl 
phenanthrene(0.43 g, 1.00 mmol),^'iyV L7t2M-potassium carbonate(5. 0 mL), me 
thanol(5.0 mL)^l3\\K.S0 VX-4Bm^^Lfzo 

^ ^ y - EDTA-4Na aqt?2;KSM L> ^^1" ^^t "e^-fe^J^trab ;|, (0. 65 

g, 1.00 mmol, 99%)=lr#7to 
[0 0 7 1 ] 

[0 0 7 2] 
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[«2] 



% ^ (Mn") (Mw/Mn*) 





4d 



98 



27 



7000 3.0 







R'O 


















V 










8500 
2300 


2.4 
1.1 


R^O 






OR^ 




98 


28 






^OR* 




















^\ 


4d 


96 


29 


3100 


1.3 






K 


R^ 


































~\_} 




4d 


97 


30 


6600 


2.2 


R«0 


OR' 










































4d 


98 


31 


21000 


2.4 



















" Determined by GPC (eluent: CHCia) 



[0 0 7 3] 
[0 0 7 4] 



ffliiE#2 005-3026178 



#SI 2004-041996 



^--J : 21/ 



run 






J^(EM)/nin 
(^ax(EX)/nin) 


*(%) 






CHCI3 soln. 


film 


CHasSoln. 


film 




1 


17-CH3 


^1 




410 
(361) 






2 


lS-SiBu3 


378 


392,415 


414, 438 
(379) 


A'X't A^/Z AflK 
40l, 130, 100 

(391) 


lUU 


3 


19-Si(Cai3)2C(CH[3)3 


382 


384 


415 
(373) 


434,457,486 
(370) 


ox 


A 


20-Si(CH3)2Ph 


367 




412,434 
(367) 




86 


5 


21-Si(CH5)2<CH2)i7CH3 410 


393,411 


427,454 
(398) 


430,456 
(398) 


62 


6 


22-Si(CH3)3-CH3 


382 


392 


418,440 
(385) 


432, 454 
(3S2) 


100 



[0 0 7 5] 



ffiiE# 2005-3026178 



#11 2004-041996 
(3 j}< y -^—(D^^&^^iW) 



run 




^ax^ nm 


(EM)/ nm 

a„„, (EXV nm) 


0(%) 


















CHCI3 soln. film 


CHCI3 soJn. 


film 




1 


27-C3H3-FL-Acetyl 


390, 408 397, 421 


423,447 
(410) 


480,508 
(436) 


82 


2 


28-SiBa3-Ph-Acetyl 


333, 386 333, 387 


441 

(333, 397) 


517 
(398) 


53 


3 


29-SiBu3-Thiophene 


405 404 


464, 485 
(412) 


480, 505 
(399) 


89 


4 


3O-SBU3-FL 


377 382 


416, 439 
(378) 


428,453 
(378) 


89 


5 


3I-CH3-CH3-FL 


387 382 


418, 443 
(389) 


428, 453 
(371) 


84 



[0 0 7 7] 

mmum^: t^^t^mi-^ ^tij^x-^. ^^Rxfrn^^t^^m-Kisx^^xi^^ji: < nnu^^o 

[0 0 7 81 

[112] m2li. Utl 7]'^(Di]:^m7 (DmSR:^^:^ h)Vi^1ro 

[0 5] instil Mbi 7]^o^\:^mi o<7?nmr;^^^ f;v=Sr^i-o 
[me] Iii6(i, ['fbi 7]t>(7?<h^tJ 1 1 conmr;^^^ h;v=lr^-to 

[117] 117 {is l^hl 9]^<Djt^'->^l 5C0mRy^^^ V)^^^iro ■ 
[US] US (is ['ft 1 9]«t'0'fb'^tl 1 6 ONMRJ^^iJ' h^V^7p1"o 
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1/ 



[HI] 




[112 1 



(b) 



Ha»Hb 



H, 



H2O 



benzyl-H 



10 8 



6 4 2 0 
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mm 2 0 0 4 -0 4 1 9 9 6 : 2/ 

[nisi 




I 1— — 1 ' I » 1 I I « I 

10 8 6 4 2 0 



[1114] 
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[0 5] 



Ph, Ha, H5, H 





7.55 



10 8 

1136] 



-1 » -I 



7.35 
benzyl-H 



(e) 

-Si(CH3)2 

H20 

TMS 



6 



0 



I i- 



-Ofe (f) 



-Cl^2- 

\ 



Ha? Hb? He 


benzyl-H 




H2O 


Jl 







Jl 



-si(ca3)3 



-SiCHj- 



10 8 6 4 ■ 2 ' 5 ■ 
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4/ 



II1I7] 
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^-v: 5/E 



[US] 



Ha 



— r— -1 r ■ — i - 



7.7 



7.3 



■(aBb)3 




-1 1 1 —I > r 



10 8 6 4 2 0 
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1/E 



0R2 0R2 
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^ — -J : 



1/E 



#112004- 41996 
304021417 

1 5 X^^^ 1 9 9 9 -^ic*-c5' < 7?c| 



mfE#2 005-3026178 



C2004-041996 

c 



1/E 



mm 2004-041996 
50400854071 

yhm^ mm i e i e 

¥^ 1 6 # 6 ^ 9 H 



<triErt#l > 



Hi|iE# 2005-3026178 



#11 2004-041996 



l/E 



#M 2004-041996 
50400854071 

4^m^ 16 16 

1 6 ^ 6 ^ 1 4 H 



mmU] ^^16^5^215 



miE#2 005-3026178 



#M 2004-041996 

m m A m. M m m 



1 . ^^^B B 
[^MSifi] 

ft m 
ft ^ 



[391012316] 
1991^ 1^22H 



m^fP@ME^|tllU2Tg 1 2 



1-^ 



mfiE#^ mmW2 005-3026178 



2/E 



#M 2004-041996 



m m A 



m m. 



mm 



[304021417] 



1 . M'M.^n B 2004^ 4 B 9 B 



1^ 
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